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���� ���C.% ��� 1��� � 
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P��E 7�� �$%83DRASTIC  ��H /���� ��N���.K� � $�E)  u��,9 #1987 #41 � (SINTACS u��, ��H /���� 

N���.K� � �4%���)10 #1990 #519/� 0 $4 ���3 I2� �H � I�� !
� ����� ( Q �� �.%�����
�� � �����DE hK� 0% 0$�� #�

8s,%� _��Tu�]  # N��SHE# W�T q��# ��$)�3�,� #���  Q�.�, v
��� N�0 #q�+��$�w �
� �%I �����
�.� N��SHE 
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� !��24���  �(KL NE 0� 
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�) ��� �H N��,11 #c2017 #76P��E ���$H ��$H �� �$� !���� ( �$%83

0�� I�� ���)
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��H $4)�*H �% ��4.�3  #2010 #

17 ��� 0$%0 DE hK� Q �� �.%�����
�� F?  $4 ���3 I2� 0� 7�� /%� �� .(4)D _��T �%8s, #(5)R N��SHE u�]  #(
6)A W�T u�]  #(7)S���$)�3�, #(8)T Q�.�, ���  #(!
���  q�+�� $�w N�09)I�.����
�� I%�
� � (10)C !��24�� (

�  .���   
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1.  Aller et al.,  
2. Boughriba  
3. Voudouris et al., 

4. Depth of Groundwater  

5. Recharge 

6. Aquifer media  

7. Soil media  

8. Topography 

9. Impact of vadose zone 

10. Conductivity 
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 7�� ��DRASTIC  0�) N0� p% � b$� p% $4 ���3 $� �H1  �,5�  !��� i�a4T� $4 ���3 I�K�� PCj$H ( b$� .���

 ���$4 ���3DRASTIC  /�H1  �,10 �H #I�� $��s4  �� ���-1  � /%$4K� ����  �H10  �)���E ��$H $'T /%$4��H

�  �4�$) $f� �� ��� 0$%0 DE _T�� �� /%� 0� .���DRASTIC $H N0� 1������ �H #$4 ���3 I2� q�K�  �H `��J

) ����� 1( �  �+��]  ���N���.K� � $�E)11 #47#1987 (.  

  

                                                               w                       Cr+ Cw Ir+Iw Tr+Tw Sr+Sw Ar+Aw Rr+Rw DrDI= D                        

) I�8�<�1(  

  

 Z�H �����  ��DI P��E _T�� �$%83DRASTIC N��� |�*H k�$j ��I2� ���$4 ���3 !
��� � ���)r  70�� b$�

 � (�+,�)w �  !��� _�aS, $4 ���3 $� �H �� I�� ��0�.���  

U�
 ���0��3
�� DRASTIC � SINTACS   

�/*��01� -. Z�?)D) � (S :(�  DE hK� �� ��� 0$%0 DE \'� �, /� 0 \'� /�H �(J��/���, $4 ���3 /%� .
�%�) 

�  �- !
�%ZE �� I�� �6K� !
��� �H�4C%� \'� �H �, 
�� I�$j N� 0 
��H $4K� ��� 0$%0 DE hK� �o$� .
�$H

�  M%�*�� !
�%ZE�  ��- �$4��H N� 0 
��H $4��H �H�4C%� \'� hK� �o$� .
H�%�$H N��SHE �H ���  �, 
�� �- � 


�  M%�*�� DE u��, D8L � N
� h��� #�)
� MS3 N�. � $�C  0� QJ�j `��U-� 0� #DE hK� �%Z ��?, ��$H .
H�%

13 `�a4S  F4C�� !�$K� �H �6'� �� G��� ���$4 �*�3 !�o X � Y  �HE ��� !�  $?  �� �� !
� �$�)0�
�� DE hK� �

)1391-1392�6'�  DE u��, (�% ���  !��24�� !
� I���$H �����  `��J ���?
�
 �	� 3�%
� '� �	
��� �8

 ,� @�A69/2 ,� @�A �	
�:�� �63/33 �� 
�� .2<��u�]  �� GIS 7�� �HIDW ��� hK� ��6� � !
� �H�%

�  Q%
+, $4�� Q%�� �H � ��� 0$%0 DE 7�� �� .���DRASTIC �6+- �H �L�, �HF� �H $�E �
�H �+,� DE hK� /%$,

�+,� ��6� � !
� !��� i�a4T� $4K� �+,� hK� /%$4��H �H � $4��H�  I�
H !
� �
�H .
%E  

$��C I1Gi5)R( ) �I:( �  �H�4C%� \'� �H � !�$� [�2� /� 0 \'� 0� �� I�� �HE ��
6 F?  0� �%8s, .
��%$, /

�  !
�%ZE ��64�� Q ���  �H�4C%� \'� �H NE N
��� � /� 0 Q6l I?L �� DE I�$j ���H �� 
��HE F�j .��� D

h��� ��$H 1$4�� �� DE N�*�  �%8s,q�+��$�w � q�+�� �6'�  �� !
�%ZE �)
� �  �$4��F?  .����  /%$, �%8s, G+

�  ...� ����a  �%8s, � �0����� DE #�]'� D����� #��L `Z�*� GH��  /%� 	�K, GKL 0� _��T �%8s, /%�$H��H #
��H

�  I�
H.
%E  �H y�H$  DE \'� �
4H� �%8s, �%Z ��?, ��$H13!�o !
��� ) ��� ��$H ��1391-1392 
� �+��]  �H (

U4T� �) �����  �H #�6'�  �� ��dK3 �H �L�, �H ����4  ��� �� ���$4 �*�3 DE \'� k2 �%8s, ��6� ��$H  � 
� �+��]  (

�+,� !
� ��?,.
� 	���� ���   

  

) I�8�<�2(  

  

�3
@:. c*Q�)A(  �)N( :�"4C.� Q �� N��SHE u�] �  ��+� � �4��� �"� ��T �� �� DE �� I�� �%�� �� .
��

 #QS(S, �Hh��� � MS3 #D8L �� �� ���� �"4CH `��[ !0�
�� � r�L � �)
���L!
�%ZE �)
�� �%�*CH M6� �� .���

) ��� N���.K� � $�E $f� h+- N��SHE u�] 1987 Q �� �� ^� }�� �, �H�4C%� \'� 0� #(�  I�� ��$H �� ���

 ��
6  /%$4��H � /%$4K� P�,$, �H ����(�H10  �40 �  $4 $H .
��H0� �%Z /%� ��?, �� 15   ����4�� � ���2j |Z

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA  
11. Aller et al., 

pumping
t

h
SR Y ±

∆
∆×= )(

D
ow

nl
oa

de
d 

fr
om

 g
eo

m
or

ph
ol

og
yj

ou
rn

al
.ir

 a
t 1

4:
15

 +
04

30
 o

n 
T

ue
sd

ay
 M

ay
 2

2n
d 

20
18

http://geomorphologyjournal.ir/article-1-905-fa.html


H*�. �:�1�
3H*�05 ��/7� 0: �8

2*: 9�8 �3
@:. �01G�...  141  

 
�+,� `�H��� I �SR � `��[ r�L �H �L�, �H �� !
� !��24�� /�H ��1 �,10  I��� `�H��� �H .I�� !
� !��� i�a4T�

.I��% i�a4T� $4K� �+,� ���� *%� `�H��� � $4��H �+,� ���� 
j�C c*Q�)S( � )T(: �  �42) q�+��$�w u�]  �Z�H �6'�  !�0��� MSH � �%8s, �� �K?  $�l�, W�T u�]  .���

!
�%ZE I�$j��%� /4�$)$H �� � �H�$.�  I����� Q��� �H W�T �%Z .���� �� � �%Z�H Q�C��43 ��E ���  � N����) /�H 0� �

!
�%ZE N�$H���� �H �L�, �H W�T �%Z ��?, ��$H .���� ��H I �SR �� `�H��� �
�5/0  �,2  �� q�+�� �6'�  �Z�H $4 

�  Q �� ���15 |Z  7�� �� 
� !��24�� ����4��DRASTIC F� �%���$, �� ��E ���  � I(�� � 1� �H �+,� /%$,

��E Q�C��43 � �%���$, � !��H I��� ���� �� ���$) � ���  �H �+,� /%$4��H � ���� �$4K� �)���E Q�C��43 �� �%Z�H �)

 .I��% i�a4T� ����  
��30F
�
5)T(  �)S(: �  y�H$  /� 0 P�� `�$��s, �H �%Z /%� �� NE ���
?"� � !
�%ZE I�$j #���$)�3�, .���

�  �$4�� /� 0 \'� ��� MS3 � [�2� N�. � ���4� �� � $4��H !
�%ZE I�$j I�$� 
��H $4��H /� 0 P�� �o$� 
��

 
���T $4��H !
�%ZEP�� �� /%�$H��H .��HP�� �� ��� I�� $4��H �)���E Q�C��43 #F� ���)�3�, � �����$ I�$j 
�, ���

 �H h-��  �H � �+,� /%$4��H #F� P�� �H h-��  �H /%�$H��H .I�� !�$K� F� [�2� N�. � � $4��H I�$� �H DE � !
�%ZE

%� ��?, ��$H .I�� !
� !��� i�a4T� �+,� /%$4K� 
�, P�� u�]  �� ���$)�3�, ��6� #�%Z /GIS Arc � ��� �
  �H

 ���2,��12)DEM�� 
� ��$S4�� NE 0� P�� ��6� � Q%
+, (  ���  Analysis Spatial  ��%*) �HSlop  *%�� Q� �

30 
� ��?, P�� ��6��+,� rd� � !.
� 	���� ���   

k�7�3 0*` c*Q�)I( � )N(: �  Q �� �� W�T N�0 �, �H�4C%� \'� `�H��� 0� �%Z /%� N
� h��� � ��+� �� ���

�  �$4�� �� !
�%ZE�  W�T u�]  
���K� N��SHE �)���E �� q�+��$�w u�]  $�l�, .
��H��� `��J�aT �H 
��H `�

Q�.�,�$H .���� �"4CH q�+��$�w u�]  `��J�aT � (I��� ���� �% *%� ����) !
��� 0� �%Z /%� ��?, �15 |Z  ���2j

!�o � /%$4��H � /%$4K� P�,$, �H ����(�H I�� ��$H �� 
� !��24�� �H�4C%� \'� �, /� 0 \'� 0� ����4�� ���

 q�+��$�w u�]  I �SR1  �24  �� F� I�$� � $4��H D8L `�
� ����� 1� � I(�� *%� ���� ���  �H �� I�� $4 

/%$4K� #!
�%ZE ��64�� ���� I��� �H � �+,� �+,� /%$4��H #!
�%ZE ��64�� �� $4��H I�$� � D8L ��
6  /%$4K� �H ��

 7�� �H � I��% i�a4T�IDW N���P��E �H�%0�� �� $4 ���3 /%� F?  $�l�, �H �L�, �H .I�$) 	���� �H�%� #�$%83 
���K

.I�� !
� !��� i�a4T� N0� /%$4��H ��� 0$%0 DE hK� $4 ���3  

�+*��
)*� 913)�)C(  �)C( : N��C��K%� .���� !���� ��(]  ���  �% DE ��64�� �� !$2� �%����, �% �$%83[�2� �%Z /%�

�  I�$� q�� 0� NE �H \'� 0� DE �% !
�%ZE ���  ���)
��  � I�$j N� 0 !
��� �$4�� Q �� �.����
�� I%�
� .
��H

!$2��
�� I%�
� �o$� .I�� ��� 0$%0 DE � 
���T $4��H !$2� N��� �H !
�%ZE ���  ��64�� N�. � 
��H $4��H �.���

�+��]  �H y�H$  `��U-� .��H |Z `�H��� r�L �H �L�, �H ��64�� I�(H�� P%$R #�.����
�� I%�
�R � �� I �S

�6'�  �  N��SHE q�+��SHE I �SR �H ��64�� I�(H�� P%$R F�C6, 0� �.����
�� I%�
� .
��H% $� ��$H N�� 0� p15 

�  	���� ���2j |ZI $� �H QC.%� Q%�� p% �� �� .���xls  u�]  �� � !$�T�GIS 7�� �H Kriging N��� �H�%

 I%�
� ��6� �H rd� � 
��+,�  !
� ��?, �.����
���  `��J  ��� .�$�)  
  U�
SINTACS  

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA  
12. Digital Elevation Model   
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  7�� ��+�� �HDRASTIC N���.K� � �4%���13  ��� ��1990 P��E �H�%0�� ��$H ��H /���� ��$H ����4%� N��SHE �$%83

 7��SINTACS ��� 0$%0 DE hK� $4 ���3 I2� 7�� /%� �� .
���� ����� ��14)S(_��T �%8s, #15)I �6'�  $l� #(

q�+��$�w16)N #(W�T q��17)TN��SHE u�]  #(18)A�.����
�� I%�
� #(19)CP�� � (20)S h-��  �
�H ��?3 �� (

P��E 7�� .I�� �4�� ��.H $%83SINTACS  7�� �H��  $4 ���3 ��
�, � q�� $f� 0�DRASTIC �+,� x�� � I�� ���

/�H)0  �,10 /�H) ��� N0� � (1  �,5 `��2, � ���� �?H��  ( � W�T u�]  $4 ���3 �� �H �J�a4T� N0� �� NE ���

�+,� �)�$4C) � ���$)�3�, ����  $f� ��� P��E _T�� .
��H) �����  0� 7�� /%� �� *�� �$%833QJ�j �H ( D$R

�%Z �+,��  �+��]  ��$4 ���3 0� 	�
�$� N0� �� ��.���  

  

ISINTACS = Sr Sw + IrIw + NrNw + TrTw + ArAw + CrCw +SrSw                                                     (3)I�8�<� 

 U�
�7*�05)DMS(٢١ 

P��E �H�%0�� ��f�  �H �
%
L 7�� M��e3 /%� ��DE �$%83 7�� .I�� !
� ����� ��� 0$%0 ���DMS  x%�4� P��$,

7��P��E �H�%0��  ��$H !
� !��24�� ��� Q �� #M��e3 /%� �� �$%83DRASTIC  � SINTACS 7�� .I��

 7�� �� $� ��%�*  0� N� *K�  ��'H #�+��$,DRASTIC  �SINTACS �  !$?HP��E x%�4� P��$, �� .�$H �$%83

7��7�� 0� p% $� N0� !
� ��% ��� �"4C+K� _T�� u��, #��)CI(  _T�� � `�$4�� x%�4� /�HP��E���, �$%83 /

� �  i�a4T� ��T �H �$4��H N0� ���� �$4��H �"4C+K� _T�� �� ���� $"%� N��H �H .�����$H .
��  ���$H

"4C+K�7�� /%� �!��� 0� �� �"4C+K� _T�� � !
� �$�)0�
�� `�$4�� ���)CI ( \'� �� ��P��E #F� �$%83

!��� `�+��]  /%� �- .I�� !
� !��24�� ��%0 � u��4 P��E N�*�  � `�$4�� If(w ��� �� �H 7�� �� �� �$%83

�4���  F�C6, ��%0 � u��4  #F� �!��� 0� �4�� NE rd� .��� ��� ��6� �H ���C.% !�� �� �� `�$4���EP� ��$� �$%83

�  �
� �� �$�)3 �  D$R�4�� NE � ��� ��0�� kU4T� �� ��1  �
� �� 
����2 �4�� NE � kU4T� �� ��2  �� 
����

 �
�1 �  D$R I�
H �"4C+K� _T�� #$%��6  GKL 0� I%�?� �� ����  N���.K� � �$%
�) 
%E22#a2017# 704�b 

2017 #8275�c  87#2017 P��E _T�� ���.  G%0�, 
%�H �+��$, /��o ��$H �� I�� $�[ N�%�� (� $� �$%83 7�� �

P��E x%�4� ��f�  /%
H .
�� $��s, ���C.% !0�H ��� $� p% � $2J !0�H /�H #�$%83��  �0��H��) ��� �'4 �����  .(5 

 7�� P��$, �"��.oDRASTIC � SINTACS  N��� ���  
��.  

 
)I�8�<�4(    

  

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA  
13  . Civita et al.,  

14. Soggiacenza 

15. Infiltrazione 

16. Non saturo 

17. Tipo logiacdella copertura 

18. Acquifero 

19. Conducibilita idraulita 

20. Superficie topografica 

21.  Drastic Sintacs Method  

22. Nadiri et al.,  

minmax
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 �����  ��4 # X P��E _T�� $"���H � �$%83 normX  P��E _T���  N��� �� !
� ���$H 7�� �$%83 /���K� .
��

maxX � minX  P��E _T�� /�%�3 � Z�H 
j $"���H P�,$, �H �����  �� .I�� !
� ���$H 7�� �$%835  ��
� $%��6 

7�� �$%83 P��E ���DRASTIC � SINTACSP��E _T�� ���.  G%0�,7�� 0� p% $� �$%83 `��J �H �� ��

�� $� �  N��� !
�  /���K� .
��totalVI �H P��E _T�� $"���H P�,$,
H �$%83I� 7�� P��$, 0� !
 EI�� �� 

 #N���.K� � $�����L)1395(.  

  

)I�8�<�5 (                                                            

∑

×+×
=

i

SINTACSDRASTIC
total CI

SINTACSCIDRASTICCI
VI  

�838��� �1�*�*��
)*� 
8 l0��8  

 DE �%��K�� I��R� ���$H ��$H I�� ��� 0$%0  #�6'�  �� `�$4�� If(w 0� !��24�� I?L /���K� � ����(�H13  ���K�

!�o 0� DE��� h�K� �� �6'�   $? 1392  8T�N�% If(w �
���  �%��  #`��H$.�H #$(� #F���43 #F%
� #F%*��  #F�C(�

I%�
� #`�2���  � �.%$4.��pH 7�� 1��� $H ���
��4�� (American Public Health Association,1998)  

APHA !�"�%� 0E �� DE*%$+, !�"���� ���+- 	�(� !
.���� ����� !0�
�� #I�� !
� �$�)� *����� x%�4� �� ��
L �1 

 !
� ����� �JUT ��- �H) �'H�� 1��� $H .I��6�+��]  ��'T ( x�3 0� $4K� ���"�%� 0E *����E x%�4� �4��� ��$H !
�

H ��+� QH�� 0� N��� �� I�� 
J��N��� *����E x%�4� .���� x%�4� N���  �� I�� `�$4�� $%��6  N��H $,Z�H !
��� 
���,

I����� $�lO, I],��� ��E /%� O��  ���$H �� .
��H p������ O��  � !��H ���C�� ���h�6], �� ��3 ���M��e !
�%E ���

.
� 
���T �����   

 )����� 6 (                                               100% ×
+
−

=−
∑ ∑
∑ ∑

AnionsCations

AnionsCations
balanceIon 

 ��)=1   :�838l0��8 
8 ���  

  

  

  

  

  

  

  

  

  

  

 U�
 �3 \%�] W1��MDRASTIC  

��6�  7�� ���$4 ���3DRASTIC  DE hK� Q �� ��) ��� 0$%0D) _��T �%8s, #(R) N��SHE u�]  #(A u�]  #(

) W�TS) ���$)�3�, #(T Q�.�, ���  #(!
���) q�+��$�w N�0 �I) �.����
�� I%�
� � (C (N��� 0� r3 I�� �H �H�%

 ��*�� 	$� u�]  �� $4�� �%Z I2� /%� � !�� E $4�� Q%�� `��JGIS Arc F� GH�, 1��� $H ��6� � h�2(, �����3

P��E �%�?�P��E _T�� .
� ��?, ����(�H I�� �$%83 �$%83DRASTIC  /�H ����(�H I�� ��$H53  �,160 

�6+- �H �L�, �H �� 
 E I�
HP��E !�$) �� �� N���.K� � $�E �
�H) F� �$%8397-53) u��4  # (98-141 ��%0 � (

Parameter unite min max mean Variance 
-3NO mg/L 1.7 178.8 28.05 2444.92 

+Na mg/L 65.6 1292.9 363.53 141756.56 
2+Ca mg/L 81.8 561.4 200.61 21019.44 
2+Mg mg/L 4.89 119.60 53.91 1696 

+K mg/L 1.2 332.3 34.33 8850.89 
-24SO mg/L 84.9 1720.8 624.86 231930.47 
-3HCO mg/L 202.6 888.2 409.32 43235.03 

pH - 1.7 8.67 6.7 5.54 
EC µmoh/se

c 
750 7600 2832.4

2 
3976393.72 
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)142- 160�  ��$� ($�) 1��� /%� $H �� .�82 P��E h-��  �*L ����'  ���  !��
]  
J�� � u��4  �$%8313 
J��

P��E �H h-��  �*L I�� *�$  �� F� �$%835 ��K� IKC� 0� 
J�� �t$� D��L �P��E !��
]  I�� D$w �$%83

Q.�) I�� !��� i�a4T� ��T �H �� ��%04.(  

 U�
 �3 \%�] W1��MSINTACS  

��6�H$  ��� 7�� ���$4 ���3 0� 	�
� $� �H y�SINTACS  7�� 
���K�DRASTIC P��E ��6� � �+��]  �$%83

 _T�� .
%�$) ��?, N��SHE SINTACS  /�H ��
�70  �,169 P��E !�$) �� �� �� 
 E I�
H) F� �$%83116-

70) u��4  #(163- 117 ) ��%0 � (169-164�  ��$� ( #1��� /%� $H �� �$�)30  #67 � 3  P�,$, �H �6'�  Ij�C  
J��

P��E !�$) ����?3 �� #����'  ���  !��
]  I��� /%$4��H �� I�� !
� G��� ��%0 � u��4  #F� �$%83 P��E �$%83

Q.�) I�� !
� G��� u��4 5.(  

 U�
 �3 \%�] W1��MDSM  

 7�� �� x%�4� 0� N� *K� !��24�� ��$HDRASTIC  �SINTACS �'H�� 1��� $H ���5 �4 7�� P��$, ��$H ��

 �%�?� ��6� N���E I�
H DSM ) Q.� �� �(J�j ��6� � 	����6 #c_T�� .I�� !
� ����� (  7��DSM  ��
�

 /�H00005/0 �,96/0 P��E !�$) �� �� �� 
 E I�
H) F� �$%8300005/0-52/0) u��4  # (52/0- 69/0 ) ��%0 � (

69/0-96/0�  ��$� (�) P�,$, �H #1��� /%� $H �� �$5/43   #5/36  �20  �H h-��  �*L ����'  ���  !��
]  
J��

P��E��K� IKC� I�� ��%0 � F� � #u��4  �$%83t$� P��E !��
]  I�� D$w D��L � ��T �H �� ��%0 �$%83

 . I�� !��� i�a4T�  
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\+�4 : I/J� I�OM ���0��3
�� �)/:DRASTIC  ma m�/*��01� -. Z�? (b mI1Gi5 (c m�3
@:. c*Q� (d j�C c*Q� (e (

 m��30F
�
5f mk�7�30*` c*Q� (g m�+*��
)*� 913)� (hH*�. I�OM (�01G�  
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9Q% �V/�  

I]J �]+  ��P��E ��6� #������?3 ��%0 �, F� 0�  !
� ��?, �$%83N0� �.�%� �H �L�,�H .
� �
�H� ��� �4�$) $f� �

�%Z ��$H !
� !
� ����� �+��$, 7�� 
�%�, ��$H �����  /4��� �8� I�� `��24  ��,����'  �6'�  �� .I�� ���$R �

I�����I]J Q��� /�K� �H ���� 7$4C) ���
 �� � � �0����� ���7�� ����!��� �H �� �$�)0�
�� `�$4�� If(w ���

!�o 0� !
�!$?H �����?3 ��6� 
���  `�$4�� $%��6  �4��� /�K� �� .I�$) 	���� ����$H��4  #F� IKC� �� �H �
�H � u

 F�C6, ��%07�� ��$H �"4C+K� _T�� � 
�  ���DRASTIC  �SINTACS  7�� � 
� �+��] SINTACS 

  F� kU4T� �H)CI=29 � (=0.61)2R(  7�� �H I+C� �$4?H 7��DRASTIC �  $f� �H!
K� � /���� .
�� /%$,

 7�� �� /�H `��2,DRASTIC  �SINTACS $4 ���3 �T$H N0� `��2, � �+,� �"%�$4C) �H y�H$  �� ��

SINTACS :W�T ) I��4 :���$)�3�, �2P��E _T�� �� ( 7�� �H I+C� �,��24  �$%83DRASTIC �  ����� .
��

`��2, ��L� $H !�U� 7�� �� /�H �,�[ ���DRASTIC  �SINTACS ��� !��H F� �H��  O �K� `�6�6], x%�4� #

`��2,�6'�  ���SHE h-��  �T$H �� �.%��- �H 
���� F��H ��7�� 0� p% $� N���  N��� �� �+C� �$,$H N ����� .
 

`��2, ��L��6'�  ����  7�� �� /%� �L�$T x%�4� �� `��2, ���H �� ��L� �H �� ���CI  �%����, 	�
�$� �H�� 

P��� h-��  /���, �� �%Z�H��K� �� �.%��'H #
���� $%83D��L � ��$� 7�� I�� �H$wDRASTIC  7�� �H I+C�

SINTACS �  N��� $4?H �� �)���E 
�4C  h-��  7�� I�� �*�$  IKC� �� � 
��SINTACS  ����� h-�� 

P��E�  N��� $4?H �� F� �$%837�� /%� 0� p% $� D�S4�� �8� 
�� 	
� M%�*�� ���H $,$H 7�� p% N���� �H ��

.
� 
���T x%�4� �� I��'�  .4�� � P��$, ��$H ���� h�6], /%� �� �8� ���$H ��$H 7�� �� $� �%���� 0� N� *K� !��2

P��E�  7�� /%� 0� !��24�� �H G��� �� I�� !
� ����� ����(�H I�� N��SHE �$%83��$, `��J �H �� 7�� �� $� N��, �+

��?3 ��%�*  0� F� N��4H �� �$� !��24��7�� u��, $4?H �
�H DRASTIC��K� IKC� �� I�� �H$w D��L � t$�

 F� ���?3 0�7�� $4?H �
�H SINTACS IKC� ��!$?H I�� �*�$  ����  �+��$, 7�� .
� 
� ��?3 
���, �
�H

IKC� 	�K, �� �� �+��� �H I�� ��� 7�� �H I+C� �+��$, 7�� �"4C+K� _T�� .���E I��DRASTIC  �

SINTACS ) I�� $4��H30=CI��
L) (2) Q.� .(6P��E �H `�$4�� N�% t�+'�� ( 7�� ��$H �� �$%83DRASTIC #

SINTACS  �+��$, 7�� � (DMS)�K����.
�� `��2, F� CI  7�� �+��$, �H 7����� �$2�  
%�� �H Q��� ��
�, 

F� !������ `�$4�� ��L�  0� �6'�  
��H �H ���- �� Z�K4j� �H M%�*�� y�6� �$�)0�
�� `�$4�� �� !��
]    ���  ����'

/%� `��2, ���CH ��%0 
���T ��H.   
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 \+�6: I�OM �: X30�*M �
1 a�7BM3H*�. ���m�01G�a U�
 (DRASTIC  mb U�
 (SINTACS  mc U�
 (DSM  

  
��)=2: ��, a�7BM3U�
 �: �F8
�. NB� I� 
8 X30�*M �0*F�3)M3 ��� ���DRASTIC  �SINTACS U�
 � ) �7*�05DSM .(  

 
IV*�M �0*F  

P��E #M��e3 /%� ��N0� P��$, 0� 
%
L �$.%�� p% �H ����(�H I�� �$%83 7�� ���DRASTIC  �SINTACS 

��6� �
4H� .
� ���$H P��E 7�� �H �6'�  �$%83DRASTIC  �SINTACS ��?3 � ��?, ���� I]J � 
� �
�H

!��� 0� !��24�� �H 7�� �� /%�!0�
�� `�$4�� If(w ���!�o 0� !
� �$�)���  �"4C+K� _T�� � 	���� ��� 0$%0 DE

N0� P��$, 0� ���?���3 7�� .
� �+��] �%Z ����� $� ���!
� �0�� P��E _T�� ���.  G%0�,  !$?H �$%83� .�$H

��6� /�H �"4C+K� _T��P��E ��� �$%83DRASTIC  #SINTACS !��� �H �+��$, 7�� � `�$4�� If(w ���

 �+��$, 7�� �� 
� �+��] CI ) ��� ����� $"%� 7�� �� �H I+C� �$4��H30=CI!$?H �H �+��$, 7�� G��� �� .( �$�)

%�4� 1���$H .���� �$4?H �$.(K� $"%� 7�� �� ��%�*  0���K� IKC� �� 
� !
���  !
 E I�
H xD��L � t$� �H$w

CI DRASTIC  
��%0  u��4                                    F�  

`�$4��  

  
27 

0  0  0  F�  

1  2 7  u��4   

1  1 .  ��%0  

CI  SINTACS 
��%0                         F�                  u��4  

`�$4�� 

  

29  

0  1  3  F�  

2  2  4  u��4   

0  0  .  ��%0  

CI  DSM METHOD  
F�               u��4                        ��%0 

`�$4�� 

  
30 

0  2  4  F�  

1  1 3  u��4   

1  0  0  ��%0  
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P��E �H h-��  �*L I�� �H I�� *�$  � I�� h-��  /%� �� ��� 0$%0 DE hK� N��H F� I(� �H �� I�� ��%0 �$%83

P��E �H h-��  �*L 1� � I(�� *%� ���� ���  N��H ���� � DE $4��H hK���?3 F� �$%83� ���%0 I��� ..
� �
�H0 

P��E �H h-��  �*L ����'  ���  !��
] �  u��4  �$%83$�w �6'�  #MSH NE �� �� 
��H N��SHE u�]  � q�+��

�  Q�?C, �� !
�%ZE [�2� N�. � � I�� ���  � ���$) I��� ���� ���  0� Q.�4 � ��$H � $4��H Ig�2j 
� 0��� � 
�� �*%�

h�������� k�
�� ��$H !��24�� `��J�� $,�  �4��J � �0 P���  ��.��� �+��$, 7�� 0� QJ�j x%�4� ���$H �H .
��H

��� 0� $4K� !��24�� �0����� ��� 0 ����K� IKC� �� �����j � �%��K�� ���D��L � ��$� �H �H$wآP�� ��%0 �$%83

� P��E �H h-��  IK� �H ���
 �� I����� � 
��H�� !��� ����, I�� *�$  �� $4K� �$%83�  N�%�3 �� .��, �H N�

F?  7�� �� �.�%� �H �L�,�H �� �$� !���� �+��$, 7�� �$,$H /%$,DRASTIC  �SINTACS  N��� `��24  x%�4�

� �  M��3  �� 7�� �� /%� `���$%� �+��$, 7�� 
��h��� ���4� � 
���  �  ���4T� �� �$, ���8).  

  

�����  
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� �F%$  #���T1396P��E �H�%0�� # I�� N��SHE �$%83

7�� 0� !��24�� �H Q�H��� ���DRASTIC #SINTACS  �SI � ��$H � ����$sL ����e3 �K(� �%$�� . IC�H ��� #�*%�

 !��K� #F.% �61 _J #74- 57 .  
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